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Compounds of formula I: 



in which: 

R t represents a radical of formula A y or a radical of 
formula A,: 



(in which formulae X, Y and Z, which may be identical or 
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different, each represent a hydrogen atom, a halogen 
at m, an alkoxy radical containing 1 to 5 carton atoms, 
an alkyl radical containing 1 to 5 carbon atoms, a 
. hydroxyl radical, a cyano radical, a nitro radical, a 
trifluoromftthyl radical or an aralkyl radical containing 
7 to 9 carbon atoms), 

- R a represents a hydrogen atom, a halogen atom, an alkyl 
radical containing 1 tc S carbon atoms, a hydroxymethyl 
radical or a formyl radical, 

- R, represents an alkyl radical containing 1 to 5 carbon 
atoms, a cycloalkyl radical containing 3 to 8 carbon 

atoms, an alkenyl radical containing 2 to 6 carbon atoms, 
a cycloalkylall^l radical containing 4 to 8 carbon atoms 
or a phenyl radical, 

- R« presents a hydrogen atom, an alkyl radical con¬ 
taining 1 to 5 carbon atoms, a cycloalkyl radical 

containing 3 to 6 carbon atoms or a cycloalkylalkyl 
radical containing 4 to 8 carbon atoms and having a 
linear or branched chain, 

- R 5 represents an alkyl radical containing 1 to 5 carbon 
atoms, a cycloalkyl radical containing 3 to 8 carbon 

atoms and optionally substituted with alkyl radicals 

containing 1 to 5 carbon atoms, a cycloalkylalkyl radical 
containing 4 to 8 carbon atoms and having a linear or 
P ed chain, an alkenyl radical containing 2 to 6 
carbon atoms or a radical of the formula B: 

(C H 2)p 


(B) 


(in which formula p is equal to 0, 1, 2 or 3), 

7 f* re P rea< * nts * Phenyl radical, a pyridyl radical, ah 
midazolyl radical, a pyrrolyl radical, a thienyl radical 
et a furyl radical (which radicals are optionally auhsti- 
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tuted with or or sore halogen atoms, with aikoxy 
radicals containing 1 to 5 carbon atoms, with alkyl 
' containing 1, to 5 carbon atoms, with hydroxyl 

radicals* With cyano radicals, with nitro radicals, with 
triflttoromethyl radicals, with methylthio radicals or 
with radicals of f ormula B), or a cycloalkyl radical 
contsining 3 to 8 carbon atoms and optionally substituted 
a lkyl radicals containing 1 to 5 carbon atoms, 

*. * and a, which may be identical or different, each 
represent 0 or 1 , 

their possible stereoisomers and their addition salts 
with an inorganic or organic acid. 


10. Use of the compounds of formula I according to 
any one of Claims 1 to 8 for the preparation of a medici¬ 
nal product wh i c h can be used in the treatment of ail- 
ments necessitating a modulation of the action of corti¬ 
cotropin-releasing factor (CRP). 


12 . : 0 , 



of formula IV: 


R-2 


r i 



/ H 

\ S 4 

'CH 2 J m -i-(CH 2 ) n - R ' 6 

*5 



(>V) 



in which 

—R lf R«, m and n have the same meaning as for the formula 
I according to Claim 1, 

' -• R'j represents a hydrogen atom or an alkyl radical 
containing 1 to 5 carbon atoms, 

- R s represents an alley 1 radical containing 1 to 5 carbon 
atoms, a cycloalkyl radical containing 3 to 8 carbon 
atoms and optionally substituted with alkyl radicals 
containing 1 to 5 carbon atoms, a cycloalkylalkyl radical 
containing 4 to 8 carbon atoms and having a lin ar or 
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branched chain, an alk nyl radical containing 2 to 6 
carbon atoms or a radical of formula B: 




(in which formula p is equal to 1, 2 or 3), and 
- R'i has the meaning given for R, in the formula 1 
according to Claim 1 except in the case where R ( contains 
functions with reactive nitrogen atoms, where then 
denotes the radical corresponding to R* in which a hydro¬ 
gen of the said reactive function has been replaced by a 
protective group that withstands hydrolysis in an alka¬ 
line medium. 
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We, EH Sanofl, die applicant/Nominated Person named in the accompanying 
Intent Request state toe following:- 

The Nominated Person is entitled to the grant of the patent 
; because the Nominated Person would, on the grant of. a patent for 
the invention to die; inventors, be entitled to have the patent 
assigned to the Nominated Person. 


•' • 
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The Nominated Person is entitled to claim priority from the basic 
application listed on the patent request because toe Nominated 
Person made toe basic application, and because that 'application was 
toe first: application made in a Convention country in respect of 
tixe 'invention. ■ ■ 
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• INDENTION TITLE: 


Blenched alkylamino derivatives, of thiazole, processes for preparing them and 
pharmaceutical compositions .containing them 


The following statement is a foil description of this invention, including the best method 
• of p^rfonning it known to me/us:r 

' - *• • 

, ■■ ; • 

- ' '• ■' 



The present invention relates to branched alkyl- 
amino derivatives of thiazole, to processes for preparing 
them and to pharmaceutical compositions containing then. 

Several 2-aminothiazole derivatives are already 
known. Patent Application EP-0 ,462/264 described 2-amino¬ 
thiazole .derivatives in which the tertiary : amine at; 
.position 2 contains two substituents each having at least 
one hetero atom* These substituents are derivatives of 
aromatic or aliphatic amines, or else derivatives of 
acids, of ketones, of amides or of thioketones. All these 
compounds are PAF-acether antagonists and find their 
applications in the treatment of asthma, certain allergic 
or inflammatory states, cardiovascular diseases, hyper¬ 
tension various renal pathologies , or alternatively 
as contraceptive agents. Application GB-2,022 ,285 
describes compounds possessing regulatory activity with 
respect :to the immune response and having anti—inflam¬ 
matory properties . They are thiazole derivatives sub¬ 
stituted at position 2 with secondary amine groups. 

^Some heterocyclic derivatives of 2-(acyl- 
amino)thiazole have been described in Patent implication 
EP-0,432,040. These compounds are cholecystokinin add 
gastrin antagonists. 2—Amino—4 , 5-diphenylthiazole deriva— 
tives having anti-inflammatory properties are also known 
(Patent Application JP-01 75 475). 2-Amino-4-(4-hydroxy- 
phenyl) thiazole derivatives which are useful as synthesis 
intermediates for the preparation of 2,2-diarylchromeno- 
thiazole derivatives are also known (Patent Application 
BP-0,205,069) . 2- (H-Methyl-N-benzylamino)thiazole deriva¬ 
tives are also described in J. Ghem. Soc. Perkin, Trans 
1, (1984), 2, pp. 147-153 and in J. Chem. Soc. Perkin, 
Trans 1, (1983), 2., pp- 341-347. 

Patent Application EP-0,283,390, describes and 
claims, among other thiazole d rivatives, 2-[N-alkyl- 
N-(pyridylalkyl)amino]thiazol derivatives of formula? 
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> These derivatives r in which the amine at position 
2 is substituted with a pyridyl(unbranched alkyl) 
radical/ are endowed with advantageous pharmacological 
properties and possess, in particular, stimulant activity 
with respectto central cholinergic transmission. They 
may hooce be used as muscarinic receptor agonists and 
find their -applications in the treatment of memory 
disorders and senile dementia. 

Compounds of the present invention differ from 
other 2-amihothiazole derivatives described in the 
literature in respect of their novel structures and their 
novel pharmacological properties. 

They axe 2—aminothiazole, derivatives in which the 
amine at position 2 is a tertiary amine having an alkyl 
or aryl(branched alkyl) substituent. 

This particular structure endows the products of 
the invention with very advantageous pharmacological 
properties. In effect, the compounds of the invention 
displace at very low concentrations - less than 10 (iM - 
the binding of “‘I-CHF to specific receptors present on 
rat cortex membranes. The compounds of the invention are 
hence sodulators of the effects of corticotropin- 
releasing factor (CUP), a neuropeptide which controls the 
activity of the hypothalamohypophysioadrenal axis, and 
find their applications in the treatment of stress- 
related ailments, and mor gen rally in the treatment of 
pathologies involving CRF such as, for xample, psychia¬ 
tric diaord rs, anxiety, anorexia n rvosa or th like. 

The subject of the present invention is, more 
especially, the branched alkylamino d rivativ s of 








containing 3 to 6 carbon atoms or a cycloalkylalkyl 
radical containing 4 to 8 carbon atoms and having a 
linear or branched chain, ’ 

- R, represents an alkyl radical containing 1 to 5 carbon 
^atoms,. a cycloalkyl radical containing.. 3 to 8 carbon 
atoms and optionally substituted with alkyl radicals 
containing 1 to 5 carbon, atoms , a cycloalkylalkyl radical 
r ^nfnfng a tft a carbon atoms and having a linear or 
branched chain# an alkenyl radical containing 2 to 6 
carbon atoms or a radical of the formula B: 



(in which formula p is equal to 0, 1, 2 or 3)/ 

- Be represents a phenyl radical, a pyridyl radical, an 

f a pyrrolyl radical, a thienyl radical 
or a furyl radical (which radicals are optionally substir 
tuted with one or more halogen atoms, with alkoxy 
< vwi-ainin g 1 to 5 carbon atoms, with alkyl 
radicals Containing 1 to 5 carbon atoms, with hydroxyl 
radicals, with cyano radicals, with nitro radicals, with 
trifluoramethyl radicals, with methylthio radicals or 
with radicals of formula B), or a cycloalkyl radical 
containing 3 to 8 carbon atoms and optionally substituted 
with alkyl radicals containing 1 to 5 carbon atoms, 

- m and n, which may be identical or different, each 
represent 0 or 1, 

their stereoisomers and their addition salts with an 
inorganic or organic acid. 

Preferred compounds of the invention are the 
compounds of the formula I in which: 

- Rj repres nts a radical of formula A x , 

- R 2 repr sents a halogen atom or an alkyl radical 
containing 1 to 5 carbon atoms. 
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v- R 3 represents an alkyl radical containing 1 to 5 carbon 
atoms, a cycloalkylradical containing 3 to 8 carbon 
1 , atoms or an alkenyl radical containing 2 to 6 carbon 
V atoms, 

5 ~ Its represents an alkyl radical containing 1 to 5 carbon 

atoms, a. cycloalkyl radical contai n ing 3 to 8 carbon 
atoms and optionally substituted with alkyl radicals 
tn s carbon atoms or a cycloalkylalkyl 
n in y 4 to 8 carbon atoms and having a 

10 linear or branched chain, and 

- r 4 , R,, m and n have the same meaning as for the 

formula X , 

their stereoisomers and also their addition salts with an 
inorganic or organic acid. 

15 V Among these, an especially preferred group of 

• confounds may be represented by the formula I k i 



•.••■V. in which: . 

- Y and Z have the same meaning as for the formula I, 

20 - R, represents an alkyl radical containing 1 to 5 carbon 

atoms or a cycloaikyl radical containing 3 to 8 carbon 
atoms, and optionally substituted with alkyl radicals 
containing 1 to 5 carbon atoms or a cydoalkylalkyl 
radical containing 4 to 8 carbon atoms and having a 
25 linear or branched chain, 

- Rj represents a phenyl radical or a pyridyl radical 
(which radicals are optionally substituted with one or 
more halogen atoms, .alkoxy radicals containing 1 to 5 
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carbon atoms, with alkyl radicals containing 1 to 5 
carbon atoms., hydroxyl; radicals, cyano radicals, nitro 
radicals, trifluoromethy 1 radicals or with methylthio 
radicals ),animidazolyl radical optionally substituted 
; 5 with an alkyl radical containing 1 to 5 carbon atoms, or 
a cycloalkyl radical containing 3 to 8 carbon atoms and 
optionally substituted with alkyl radicals containing 1 
t< 5 carbon atoms; 

their stereoisomers and their addition salts with an 
10 inorganic or organic acid. 

The -C 3 H 7 radical o£ the formula I A represents an 
nrpropyl radical. 

The term alkyl radical or alkenyl radical is 
understood to mean linear or branched radicals. 

15 The following compounds may be mentioned among 

the preferred compounds of the inventions 
4-(4-chloro-2-raethoxypbenyl) -5-methyl-2-£N-propyl- 
N-£l-(4-pyridyl)ethylJamino}thiazole, 

4-(4-chloro-2-methylphenyl)-5-methyl-2£N-propyl- 
2 0 H” [1- {4-pyriayi} ethy 1Jamino > thiazole , 

4- (2-chloro-4-methylphenyl) -5-methyl-2-{N-propyl- 
N- [l-( 4-pyridyl)ethyl ] amino} thiazole, 

4 t (2-chloro-4-methoxyphenyl) -5-methyl-2-{N-propyl- 
H-£ 1-(4-pyridyl) ethyl ] amino} thiazole, 

25 5-brono-4-(2,4-dichloropheny1)-2-{M-propyl- 

N-£ 1- (4-pyridylj ethyl] amino} thiazole, 

4 - (2,4-dichloropheny1) -5-methyl-2-{N- (2-propenyl) - 
N-£l-{4-pyridyl) ethyl Jamino} thiazole, 

4- (2,4 -dichloropheny1) -5-methy 1-2 - [ N- (a-methylbenzyl) - 
30 H-propylamino] thiazole, 

4-( 2,4-dichloropheny 1)-5-methyl-2 -{It-[ cyclo¬ 
propyl (4-pyridyl Jmethyl]-N-propylamino} thiazole, 

4-(2,4-dichloropheny1)-5-methy1-2-{N-prcpy1- 
N- £ 1- ( 4-pyridyl) ethyl ]amino>t.hiazole , 

35 4- ( 2 i'A -dichlorophenyl) -5-methyl-2-£N~ [ 1- ( 2-methyl- 

4-pyridyl) ethyl ]-N-propy lamino>thiazole , 

4-(2,4-dichlorophenyi)-5-methyl-2-{»-[1-(4- 

imidazolyl) thyl] -N-propylamino>thiazole, 

4-(2,4-dichlorophenyl)-5-methyl-2-{H-propyl- 




N- [ 1- {4-pyridyl) propyl ] amino}thiazoie, 

4"(2,4-dichlorophenyl)-5-methy1-2-{N-l2-methyl- 
1“ ( 4-pyridyl j propyl J -N-propylamino}thiazoie, 

4“ ( 2,4-dichlorophenyl) -5-methyl-2-[N- (a-cyclopropyl- 
benzyl) -N-propylaraino]thiazoie, 

4- {2y4-diehl6rophenyl)-5-methyl-2-[N-( a-cyeioj’ropyl* 
4-methoxybenzyl) -N-propylamino ] thiazoie , 

4 - ( 2,4-dichlorophenyl) -5-methy1-2 - ( N- f cyclo- 
propyl {2-thienyl ) methyl ] -N-propylamino} chiazole , 

4 - (2 ,4-dichlo r op henyl) - 5 - me thy 1 - 2 - 
[N- (dicyclopropylmethyl) -N-propylamino ] thiazoie, 

4- (2 # ;< 'dichloropheny1) - 5-methyl-2- [N- {«-cyclopentyl- 
benzyi} -N-propylamino] thiazoie, 

4-(2 ,4-dichlorophenyl)-5-methyl-2-{ » - {cyclo¬ 
pentyl (4-pyridyl) methyl ]-N-propyltmino} thiazoie, 

4” (2,4-dichlorophenyl) -5-methy 1 - 2 - [ N- (a -cyclopropyl - 
4-fluorobehzyl) -N-propylamino ] thiazoie , 

4-(2,4-dichlorophenyl)-5-meihy1-2-{N—£(3-chloro- 
4-pyridyl) (cyclopropyl}methyl]-N-propylamino}thiazoie, 

4-(2> 4-dichlorophenyl)-5-methy1-2 -{N-propyl- 
N- £ «- (4-pyridyl) benzyl ] amino}thiazoie, 

4— (2,4-dichloropher.yl) —5—methyl—2— £N- [cyclopropyl {4-iai— 
dazolyl) methyl] -N-propylamino} thiazoie, 

4 — (2,4 -dichloropheny 1) -5—methyl—2—£N— £ a—cyclopropyl- 

3- (trif luoromethyl) benzyl ] -N-propylamino} thiazoie , 

4- { 2 4-dichlorophenyl} -5-methy 1-2 - {N- £ eye lopenty 1 (cyclo¬ 
propyl )methyl]-N-propylamino}thiazoie, 

4-(2,4-dichlorophenyl)-5-methyl-2 -{N-[cyclo¬ 
propyl (l-methyl-4-imidazolyl )methyl]-N-propyl¬ 
amino} thiazoie;. 

4-(2,4-dichlorophenyl)-5-methy1-2-{N-[cycio- 
propyi(l-behzyl-4-imidazolyl)methyl]-N-propyl- 
amino> thiazoie, 

4 - ( 2,4-dichloropheny1) -S-methyl-2 - {H - [ cycrio- 
propyl (2-pyridyl) methyl ] -N-propylamino} thiazoie, 

4- (2-chloro-4-methylphenyl} -5-methyl-2- [N- (dicyciopropy 1- 
rnethyi) -N-propylamino] thiazoie, 

4-{2,4-dichlorophenyl}-5-methy1-2 -£N-£ cyclo- 
propyl (3-pyridyl)methyl]-N-yropylamino}thiazoie. 
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4—(2-chlor -4-methoxyphenyl)'-£-methyl-2- [H- (dicyclo- 
propy lmethyi) -N-propy lamino ] thiazole, 

4“:!t;?>A“M^*ki.©tdphehyl). -5-methyl—2-[N- (a—cyclobutyl— 
benzyl)-N-propylamino ] thiazole , 

4-{2,’4-dlchlorophenyl) -5-n»ethyl-2- [N- (2,2-dicyclopropyl- 
ethyl ) -M‘-pfopy lamino ] thiazole. 

All these compounds can be either in free base 
form or in salified ^ form* 

;;vThe^ subject of the present invention is also a 
process for preparing the compounds of formula I, 
characterised in that an alpha-halo, and preferably an 
alpha-bromo , carbdnyl derivative of formula II: 

R‘a Hal 

;■; , , ; <ii) 

Rf o 


in which 

Ri has the same meaning as for the formula I, R' a repre¬ 
sents a hydrogen atom or an alfcyl radical containing 1 to 
;; 5 carbon atoaa .and Hal represents a halogen atom, is 
reacted 

with a. thiourea of formula III: 



(in) 


in which R 3/ r 4 , Rg, m and n have the same meaning as for 
the formula I, and R' ( has the same meaning as Rg except 
io the css where Rj contains functions with reactive 
nitrog n atoms, where S% then denotes the radical 







•••• • 

' ; •• • 


• ’ * 
••' * 


• •••• 

* • • 
• • • 


• ••• . 

* ■■ ' a 

*••• 


10 


15 


■ \ ■ - 10 - ■ 

corresponding to R* in which a hydrogen of the said 
reactive function has been replaced by a protective group 
^; Wi^^stamds l^dro^ysie in an alkaline medium, 
to form a compound of formula I': 



■ • «s 


(«') 


in which 

- R w Rjjr R 4 , R,, m and n have the same meaning as for the 
formula I, 

> tt' 2 has the meaning given for the formula II, and 
R% has the meaning given for the formula III, 
or 

with, a thiourea of formula III*: 

h 2 n X {CH2)_-C-(CH,1-R^ (»»A> 


R s 


in whic h 5^, R,, m and n have the same meaning as for the 
formula I, and R' s has the meaning given for the formula 
i^r 

to form the confounds of formula rv: 



\ 

X (CH 2 ) m -c-(CH2VR 5 6 


(IV) 



10 


15 


20 


25 


« •« 

4 

• •••• 

• 4*4 
• ' • 

• 44 4 


ta & 
* • 4 


30 


35 


in which R 3 , R«/ Rjj m and n have the same m aning as for 
formula I, R' 2 has the meaning given for the formula XI 
and R V has the; meaning given for the formula III, 

\ which is reacted with a halide of formula V: 

Hal-R 3 (V) 

in which Sal represents a halogen atom and R 3 has the 
same/fieaning as for the formula I r 

to form the compound of formula I/ f 
and: then . 

~ the ^ compounds of formula I' in which R' 2 represents a 
hydrogen -atom are subjected 

. ,r* ; either -to the action of a halogen, to form the com** 
pcrnnds df the formula I in which Ra represents a 

reoresents a 


atom, v which can then, when R, 
bromine atom, bev subjected to the action of another 


to. form the compounds of formula I in which 
’ ^ represents this halogen atom, ' 

* or to the action of oxalyl chloride, to prepare the 
ca^prjnc j of the formula I in which Rj represents a 
. formyl rad i cal, which can then be subjected to a 
reduction to obtain the compounds of formula I in 
; which 1^ represents a hydroxymethyl radical, 
or - 

“ the: compounds of formula I ' in which R' 6 represents a 
radi c a1;R« conta in i n g functions with reactive nitrogen 
atoms having a protective group are subjected to an 
Aacid hydrolysis, to obtain the compounds of formula I 
in which R, represents a radical containing a primary 
or secondary amine^ 

and, where appropriate, the compounds of formula I 

are then separated into their possible stereo- 
isomers and/or salified with an organic or inorganic acid 
to formy the corresponding salts. 

The compounds of formula IV, which are useful 
intermediates for the preparation of the compounds of 
formula X, also form part of the invention. 

yi-Th derivativ sy. of formula II may be btained 
from the corf sponding unhalogenated ketones of formula 
RirCO^CHj-R'j, eith r by the action of bromine in a 


suitable organic .solvent such as acetic acid, carbon 
tetrachloride or ethyl ether, or by the action cf 
quaternary ammonium tribromides according to the method 
described in Bull. Cheat. Soc. Japan (1987), 6fi, pp. 
1159-1160 and pp. 2667-2668, or else by the action of 
dapric broiiide in an organic solvent such as a mixture of 
chloroform and ethyl acetate (J. Org. Chem. (1964), 29 . 
pp. 3451-3461). 

The ketphes of formula Rj-CO-CHj-RV are, in 
general, known and.commercially available products. These 
compounds may; be prepared by the Friedel-Craf ts reaction 

formula R t H and an acyl halide of 
formula R' 2 CHjC0Hal, preferably an acyl chloride of 
fotmnla rHjCHjCOCI, in the presence of a Lewis acid. 

The compounds of formula II in which R x repre¬ 
sents. a radical of formula Ax substituted at positions 2 
and,'4 with a halogen atom, and R' a represents a methyl 
radical, may be obtained from halogenated benzene deri¬ 
vatives, .and in particular using 1,3-dihalogenated 
benzenes,'which are reacted with 2-bramopropionyl bromide 
in the. presence Of aluminium chloride. 

The compounds of formula II and III* are obtained 
.from' the compounds of formula VI: 


s 


W - C - NH 

"''/j i 
v-Oi 


C -N 


R*3 


*4 

- c-(ch 2 ^_ R' e 

«s 


(VI) 


in which R' x has the same meaning as the formula I or 
represents a hydrogen, atom, R' s has the meaning given for 
the formula ill and W represents a phenyl radical or a 
tert-butyl radical, 

either by an acid treatment preferably using 
hydrochloric acid, 

r by a basic treatment preferably using sodium 





’ " 


- . . ' ' ;. ... ; 

When W is a phenyl radical; treatment with an 
inorganic acid is particularly used when R' c represents a 
;pyridyl• radicalv ■ A basic treatment is performed when R 9 
is. a cycloalkyl group, for example a cyclopropyl, and 

' radical substituted on the 






;:r, 


, . \*F^ : . ... 

^protective: ''group that - withstands; 


hyd&lya^ ' .medium-. 


L-CCi, 






vwi-?.; «-> 




'.^^i/r^x^ipicie^eiiits a- fert-butyl radical, ; the 
S^i'^^Itf^dureaSi^dei^vati^es.ivcf^^formulae :: ; 'III :; -and III* are 
10 obtained^ from the 'compounds of formula VI by the action 
•v- Strong.^ aciidi.”i.vfdE.i ? eJ!6aiaple^ concentrated hydrochloric 


v'.abdid^v'at:i ; n>;t«iTOirathrefidf ••between 10*C and 100°C. •■ 

* ■-» __ . 

.y The >vvcbDp 6 uhdiS'' ; .'bf.'formula VI -■ are • obtained by 

iM “.:v.» ; ^# : 'r«actihg<^ ^b^z^i^i»ot^p<^ahate ';or.' pivaloyl y isothio- 


iv;^ ^ ^ or^ v irr: ^ 

: ’ v •--■*&"*<e i w m‘ w>' ia* 4» A' ?e3>4 : .4* 




'‘.v; ;, :■ .* 


cnnliiiiatelsd.1^^^^^ VII: 
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in «diich r ' 

R«> - Rs^ l and' n have the same meaning as for the formula 
r> R'.fj has; the~ meaning given for the formula VI and R% 
has the" TOaning given for the formula III. 

■ The amines of formula VII, where secondary amines 
are concerned, may be prepared by standard methods. 

According to :a first method, alkylation of the 
corresponding' pri^feiry amine; ^ 

r 4 

H 2 N-(CH2L- C - (CH 2 ) rt - R’ s 

: V .. ■■■-.:■ ■* '• ••••'■ „* •• ; :'' ' ' ■'>. • .- • • >.-*■ . m l .. 


(VII A ) 


is performed with an alJcyl halide Hal-R 3 of formula V, 
preferably in the heated state, in the presence of an 
alkali metal alt in a polar organic solvent, for exampl 


30 


'According to another method of alkylation, the 
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amines of formula VII A are subjected to the action of an 
acid halide or acid anhydrid in an organic solvent 
chosen froia halogenated hydrocarbons such as methylene 
ch ^ or M®» in the presence of a proton acceptor, prefer- 

The a ®ide derived from this reaction 
is then reduced with hydrides (AlLiH, or the like) in 
organic solvents of the ether type. 

.. The two methods 'mentioned; above . are used prefer¬ 
entially for the preparation of the compounds of formula 
V 11 inJ the form of pure isomers. 

;; c ®d^.^0d. of preparation of the compounds of 

VII ccnsiets in condensing a primary amine of 
formula R 3 NH 2 with a..ketone in a dehydrating medium, to 
£oma th^ corresponding imine, which is then reduced in a 
conventional manner with a metal : hydride, preferably 
sodium borohydride, or with hydrogen in the presence^ of 
a Buitable catalyst< In the reaction of the primary amine 
formula h 3 NH 2 with a ketone in a dehydrating medium,' it. 
is preferable to use either titanium IV chloride (TiClJ 
a : ^^d^xaia ;with para-toluenesulphonic acid. 

The amines of formula VII in which m and n are 
equal to zero are preferably prepared according to a 
method the principle of which is given in the 
scheme* 


M 


/ 


. \ I..,.. . 

.c - R* s ♦R' 3 -^NH 2 —» R 3 — N = CH — R* 6 


.9 


R*3— N==CH—R' e 


%:-,u= 


Compounds of formula VII (m r nsO) 


T ^ e condensation of the aldehyde with the primary 
ainine in Step . a preferably carried out in ethanol or in 
toluene at room temperatur , and the reaction of the 
i mi ne with an alkyllithium derivative in Step B is 
■carried' out in ethyl ether or t trahydrofuran at a 
of 0*C and 15 C. 


i • • •. 
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As already mentioned above, when the substituent 
R* possesses reactive; functions, thes functions must be 
protected, in a conventional manner. For example, when R« 
represents, an; imidazoly1 radical, its reactive (NH) group 
may be blocked with a trityl group. After formation of 
the derivatives ’ of formula I, removal of the protective 
group /is, carried out using an inorganic acid, for example 
.hydrbchlc^ric acid. If so desired, it is then possible to 
: prepare i derivatives substituted on the imidazole radical. 
Tq ■ vthxs endr the compounds of formula I in which R« 
.; represents >an imidazoly 1 group are reacted with , for 
pie, an alkyl halide or an aralkyl halide. The 
reaction is performed in the presence of an alkali metal 
salt in 


'&?polar organic solvent, for 
dimethylformamidev preferably in the heated state. 
^^^Jg^L^jyor^NijraMlJ^liiiddaroiyl : derivative s are thereby 
obtained. 

The alkylation of the compounds of formula IV is 
oriedvia^the^' presence of a base (sodium hydride, 
caesiums carbonate, potassium carbonate, and the like). 
fihen, the reaction is performed in the presence of alkali 
metal carbonates, polar solvents, for example dimethyl- 
formamide, are used as a solvent. When the alkylation is 
perf ormedin the presence of hydrides, tetrahydrofuran is 
preferably used. It is also possible to use aromatic 
hydrocarbons. When the reaction is performed in the 
presence of ; lithium amide, tetrahydrofuran is preferably 
used: as a solvent. The reaction of the compounds of 
formula £1 .with; the thioureas of formula III or Ilia is 
performed in an organic medium in the presence of an 
organic base, lor example triethylamine. 

For the preparation of the thiazole derivatives 
of formula I substituted at position 5 with a halogen 
atom, from the compounds of formula I unsubstituted at 
position 5, the reaction is performed at room temperature 
using an alkyl halide as a solvent and preferably in the 
presepc of a proton acceptor „ ■' 

i ■ rTh©' - ..'cbs^guhis:. of formula I substituted at 
position 5 with a halog h atom may be prepared from their 




analogues/ compounds of formula I substituted at position 
5 with a brpmin atom. Th latter confounds are subject d 
to the faction of a halogenating agent after a 
halogen/metal exchange. 

0 The thiazole derivatives of formula I substituted 
at position 5 with a' formyl radical are obtained from the 
corresponding derivatives unsubstituted at position 5 
after reaction with oxalyl chloride. The reaction is 
preferably performed in an organic solvent such as 
dimethylf ormamide. On subjecting the thiazole derivatives 
of formula I substituted at position 5 with a formyl 
radical, to the action of a reducing agent such as sodium 
horghydride, the compounds of formula I substituted at 
position . 5 of the thiazole heterocycle with a 
hydroxymethyl radical are obtained. The reaction is 
performed in an alcoholic solvent at a temperature of 
approximately Q°C-35*C. 

. The compounds of formula 1 in which R, represents 
a .radicals Of -formula A* or A, substituted with at least 
one hydroxyl radical are obtained from the compounds of 
formula I in. which R t represents a radical of formula A, 
or. of formula Aj substituted with one or more methoxy 
radicals. To this end,thelatter products are subjected 
to the action of an acid, for example hydrobromic acid. 
In this case, the reaction is performed in the heated 


stat^. 

The salts of the compounds of formula I with 
pharmaceutically acceptable acids or bases are the 
preferred salts, but those which make it possible to 
isolate the compounds of formula I, in particular to 
purify them or to obtain pure isomers, are also subjects 
of the invention. 


- Among pharmaceutically acceptable acids for the 
preparation of addition salts with the compounds of 
fonnula I, ther may be mentioned hydrochloric, phos¬ 
phoric, fum a ric, citric, oxalic, sulphuric, ascorbic, 
tartaric, maleic, mandelic, methan sulphonic, lacto- 
bionic, gluconic, glucaric, hydroxyethylmethan sulphonic, 
succinylsulphonic, and the lik , acids. 




■The compounds of the present invention possess 
highly advantageous pharmacological properties. The 
compounds of the invention displace/ in particular at 
concentrations of less than 10 pM (0.01-10 pM), the 
binding of , U5 I-CRF to specific receptors present on rat 
cortex membranes, according to the method described by De 
?ouza E. B. (J. Neurosci (1987) ,7 (1), pp. 88-100). This 
is surprising and unexpected, since compounds of struc¬ 
ture close to that of the confounds of the invention, but 
ia^ which' the amine at position 2 of the thiazole ring 
; d °® 8 contain a branched substituent, do not signifi- 
cantly displace m I^CRP binding ; 

, In . effect, the 2-[N-methyl-N-(3-pyridyl- 
. methyiv) amino] -4- (2,4,6-trimethylpheny1)thiazole, a 
compound described in Example 112 of Patent implication 
: ^"?'283i390 r \ produces , a displacement of only approxi¬ 
mately 8 % at a concentration of 10 -5 M. 

: . >Corticotropin-releasing factor (CRF) is a neuro- 

P®ptide which controls the activity of the hypothalamo- 
hypophysioadrenal axis. This factor is responsible for 
atress-xelated endocrine and behavioural responses. 

In effect, it has been demonstrated that CRF can 
modulate behaviour, as well as certain functions of the 
autonomous nervous system (G.F. Koob, F.E. Bloom, Fed. 
Proc. (1985), 14, p. 259; M.R. Brown, L.A. Fisher, Fed. 

(1585), 4£, p. 243). More especially, CRF induces 
thesecretion of corticotropin (ACTH), [J-endorphin and 
Other peptides derived from pro-opiomelanocortin (A. Tazi 
et al., Regul. Peptides (1987) 18, p. 37; M.R. Brown 

et al., Regul. Peptides f 1986\ 16. p. 321; C.L. Williams 
et al., Am. J. Physiol. (1987), 6 582, p. 253). 

The compounds of the invention may hence be 
useful for regulation of the secretion of these endo¬ 
genous substances^ They find their applications more 
specially for decreasing the response to stress (behav¬ 
iour, emotional states, gastrointestinal and 
cardiovascular disord rs, disorders of the immune 
system), and more generally in pathologies involving CRF, 
for exampl psychiatric disorders, anxiety, anorexia 
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nervosa or the like. 

The invention also extends to pharmaceutical 
compositions containing as active principle at least one 
compound of general formula I, or one of its salts with 
5 a pharmaceutically compatible inorganic or organic acid, 

■ in combination with one or more inert and suitable 
excipients. 

The pharmaceutical compositions thereby obtained 
are advantageously presented in various forms such as, 
10 forexample, tablets,dragges, hard gelatin capsules, 
suppositories, and solutions for injection or for oral 

use;/ : - 

. The dosage dan vary widely in accordance with the 
patient's age and weight, the nature and severity of the 
15 ajlment and also the administration route. Generally 

speaking, single doses will range between 0.5 Big and 
200 mg, and the daily dosage which can be used in human 
therapy, between 0 * 5 mg and 800 mg. 

The preferred administration route is the oral or 
20 parenteral route.; 

The examples, which follow, given without implied 
limitation, illustrate the invention. 

The melting points were measured according to the 
Micro-Kofler technique. 

25 The proton huclear magnetic resonance ( X B HMR) 

spectra of the compounds of formula I were recorded, as 
appropriate, at 200 MHz to 100 MHz or at 80 MHz. 

The compounds of the invention possess a percen¬ 
tage analysis which is in agreement with the theoretical 
30 value. 

PREPARATIONS 

OF THE FORMPIA II 


PREPARATIQH I 

2 -bromo-l-(2,4, S-trimethvlphenvl \ - 1-etfaanone 
35 (Compound 1) 

Dissolv 0.3 mol of l-(2,4,6-trimethylphenyl) 
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i 1—Bthanon® '• ijn 200 ml of glacial acetic acid, and add 
31.8 g of bromine dropwise while maintaining the reaction 
medium At a temperature below 10°C. When the addition is 
.complete, allow the reaction medium to return to room 
5 , temperature and leave at this temperature for 2 hours. 
Then pour the reaction medium into 500 ml of ice-cold 
water and extract the aqueous phase with ethyl ether. 
Ifhsh the organic extracts with saturated aqueous sodium 
bicarhohate solution and then with salt water, and dry 
10 over an^ydrods magnesium sulphate. 

After evaporation of the solvent, an oil is 
Stained, which may be used without further purification. 
Other co wpftwtiae /Compounds 2 to 13 J 
The following confounds were obtained according 
15 to the method described for the preparation of 2-bromo- 
l-(2,4,6-trimethylphenyl)-1-ethanone, using the appro¬ 
priate ketones as starting materials. 

CampoundZz 2-bramo-1-(2-naphthyl)-1-propanone 

Compound 3 s 2-bromo-l-( 2,4-dime t hylphe ay 1) - 
20 1-propanone 

Compound 4 : 2-bromo-l-(4-chloro-2-methylphenyl)- 
1-propanone 

Coepoond 5 : 2-bromo-l-(2-chloro-4-methylphenyl)- 

1-propanone - 

25 Compound 6 : 2-bromo—l-(2-chloro-4-mathoxyphenyl)- 

1-propanone 

Compound 7 : 2-bromo-l-(2,4-dimethoxyphenyl)- 

1-propanone 

Compound $ s 2-bromo-l-(4-chlorophenyl) -1-propanone 

30 Coapound 9 : 2-bromo-l- (1-naphthyl) -I-propanone 

Compound lOi 2-bromo-l-(2,4-dichlorophenyl)-1-ethanone 

Compound lli 2-bromo-1-(4-methoxyphenyl)-1-propanone 

Coapound 12: 2-bromo-1- {4-chloro-2-methoxyphenyl) - 

1-propahoEie • 

35 Compound 13 s 2-bromo-l- (4-methylph nyl)-1-propanone 


PREPARATION II 

2-bromo-l- (2.4.6-trimethoxvphenvl ) -l-oronanone 

(Compound 14) 

Bring a suspension of 45.3 g of cupric bromide in 
150 ml of ethyl acetate to reflux, and add 25.1 g of 
1- (2,4,6-trimethoxyphenyl) -I-propanone, dissolved in 
150 ml of chloroform, rapidly at this temperature. A 
copious greenish-yellow precipitate appears. 

Bring the reaction medium to reflux for 2 hours 
30 minutes. Them allow it to return to room temperature, 
filter off the insoluble salts and wash with ethyl 
acetate. ■■■ 

The organic phases are treated with animal 
charcoal.. After xemoyal of the solid by filtration, 
concentrate under reduced pressure to obtain an oil. 
Purify by chromatography on a silica column, using a 
mixture of cyclohexane and ethyl acetate (6:4 V/V) as 
eluent. 

Oil. 

Yield s 60 % 

PREPARATION III 

? r A-dighloronhenyH-»l-pT-g>panone 

(Compound IS) 

Add 17.4 g of tert-butylammonium tribromide at 
room temperature to 7 g of 1-(2,4-dichlorophenyl)- 
1-propanone dissolved in a mixture of 420 ml of methylene 
chloride and 140 ml of methanol. 

After 24 hours, evaporate the reaction medium to 
dryness under vacuum. 

Take up with water, extract with ethyl acetate, 
dry the organic phase with sodium sulphate. 

Evaporate under vacuum, then purify on a silica 
column, using a mixture of cyclohexane and ethyl acetate 
(20 : 1 V/V) as eluent. 

Oil, : 

Yields 78 % 

2-Brcano-l-(2-chloro-4-methoxypheny 1) - 1-propanon 
(Compound 6) may also be obtained in the same manner . 








PREPARATION IV 

2-bromo-1-( 2,4-dibromoDheny 1 ^ -1-propanone 

(Compound 16) 

Add 15 g of aluminium chloride cautiously at 0°C 
to' 25 g of, 1 , 3-dibromobenzene in 250 ml of carbon 
disulphide, and then run in 22.86 g of 2-bromopropionyl 
bromide slowly. 

Bring to reflux for 8 hours, then evaporate off 
the carbon disulphide under vacuum and pour the reaction 
medium onto crushed ice. 

Extract twice with heptane, dry, evaporate to 
dryness and then purify on a silica column, using a 
mixture of cyclohexane and ethyl acetate (10 : 1 V/V) as 
eluent, to obtain the expected product. 

Yields 76 «. 


prepare 


The process described above may be used to 
2-bromo-l-(2 * 4-dichloropheny1)-1-propanone 


(Compound 15) , as well as 2-bromo-l- (3,5-dichlorophenyl) - 
1-propanone (Compound 17). 


In the same manner, 2-bromo-l-(2-chloro-4-iodo- 
phenyl)-1-propanone (Compound 18) was prepared using 
l-chloro-3-iodobenzene instead of 1,3-dibromobenzene as 
starting material. 


PREPARATION OP THE COMPOPNDS OF FORMULA VII 


PREPARATION V 

H— fg-cyclopropvlbanzvl \ propy l »wi ne (Compound 19) 
To 10 g of cyclopropyl phenyl ketone in 60 ml of 
anhydrous toluene, add 4 A molecular sieve and 100 mg of 
para-toluenesulphonic acid, then 6 g of propylamine. 

Imine formation is monitored tj gas 
chromatographic assay/ After six days of heating at 55°C, 
cool the reaction mixture, filter off the molecular sieve 
and evaporate to dryness under vacuum. 

Take up the residue in 100 ml of anhydrous 
ethanol. Cool to 0°G and add 2.65 g of sodium borohydride 
in small portions. After ov might stirring at room 
temperature, evaporat to dryness under vacuum, take up 








ia water, hydrolyse with N hydrochloric acid to take the 
pH to 2 and wash with thyl acetate. Take to pH 9 by 
adding 2 N sodium hydroxide and then extract several 
times with methylene chloride. 

The organic phase, after drying and evaporation, 
gives an oil which may be used directly. 

Yield: 60 % 

Proton nuclear magnetic resonance spectrum (solvent 
CDGIj): ;. 

0.15-1.7 ppm, m,llH; 2.4 ppm, t+d, 2H; 2.80 ppm, d, lH; 
7 <>3-7.4 ppm, jg, 5H. 

Other cOmpanwda frnmpnnnria 20 to 47) 

The amines shown in Table 1 are obtained accord¬ 
ing to the process described above. 
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PftBPAjRATIQM VI 


(Compound 20) 

N- [Cyclopropyl(4-pyridyl)methyl]propylamine may 
5 also be prepared in the following manner: 

Step A 

: Dissolve 1.07 g of 4-pyridinecarbaldehyde in 

10 ml of absolute ethanol and add 0.8 g of n-propylamine 

10 After 30 minutes of stirring, evaporate to 

dryness to obtain 1.4i8 g of oil. 

Yields 99 % 

Step B 

Dissolve the imine obtained in the preceding step 
15 in 10 ml of ahhydrdns isopropyl ether. 

Add this' eolation with stirring at 0°C to 30 ml 
of/ a solution Of cyclopropyllithium (20 mmol) in 

isopropyl ether. After two hours of stirring at roam 
temperature, cool to 0°C and add dropwise 3 ml of 
20 m e th an o l, then 10 ml. of 30 % aqueous ammonium chloride 
solution. 

Extract the ether phase with N hydrochloric acid. 

neutralise the acidic aqueous phase with sodium 
bicarbonate and then attract with ethyl acetate. 

25 Dry over anhydrous sodium sulphate and evaporate 

to dryness to obtain a colourless oil. 

Yield: 80 % 


Proton nuclear magnetic resonance spectrum (solvent 
CDC1 3 ): 

0.28-1.76 ppm, m, 8H? 0.88 ppm, t, 38; 1.48 ppm/ m, 2H; 
2.31-2.49 ppm, m, 28; 2.78 ppm, d, 1H; 7.35 ppm, M, 28; 
8.54 uam. dd. 2H. 


Other compounds fCompounds 48 to 60) 

Th** aiBlno fi shown in Tabl II are obtained accord- 
35 ing to th proC ss described above. 
































PREPARATION VTT 

X: : ;i M- f cvclopropvlmethvl \ -l- 1 4-pyridvl \ ethvlamine 
(Compound 61) ' 

Step A 

Dissolve -3.2 ml of cyclopropane carboxylic acid 
anhydrous methylene chloride under argon in 

a 250-ial three-necked. flask. Cool in an ice bath and add 
8.4 g.of dicyclohexylcarbodiimide dissolved in 20 ml of 
^anbytopiwt methylene chloride. Stir for 30 minutes and add 
5 g of 1-{4-pyridyl)ethylamine. After overnight stirring 
:..d^vrpo®-;- % fe|^eratuzej. filter, off and disced the white 
Eh^pOra^/ the filtrate and: purify the : residue 

nh , u 

9 • V/V) as eluent, to obtain a 


^'^phU-a?''isflica' column,':-using' a mixture of ethyl 
acetatecsa^ (1' 






white powder. 
Yield: 95 % 




Dissolve 6 g of amide obtained in Step A in 20 ml 
of anl^droas 'tetrahydrofuran in a 250-ml three-necked 
flask equipped with a dropping funnel and a condenser. 
Heat to reflux and add S3 ml of a borane-dimethyl sul¬ 
phide complex in solution (2 H) in tetrahydrofuran. Heat 
to reflux: for 3^ hours. Cool and add 20 ml of 3 H hydro- 
chloric acid solutiondropwise. Heat to reflux for one 
hour. Alkalihise' With caustic soda and extract with ef hyl 
acetate. Dry over anhydrous sodium sulphate and evaporate 
to dtyhes8. 

Yield: 88 % 


Proton imcl ^ resonance spectrum (solvent 

0.02-6.07 ppm, 1 m f 2H; 0.37-0.50 ppm, m, 2H; 
0.87-0.94 ppm, ffi/ lH; 1.33 ppm, d> 3 Hj 2.29 ppm, dd, 2H; 
3.77 ppm, s, 1H; 7.22-7.25 ppm, dd . 2H; 8.53 ppm, d, 2H. 


PREPARATION VIII 

\;.v / M-prdpvi-s-methvIbenzvlamina (Compound 62) 
v '- -.. ;intf6dace:.,'23r-rii :o£. propylamine into 200 ml of 






























































g£S£ofl nuclear magnet ic resonance spectrum (solvent 

\'v 

1.06-1.34 ppa> Sr 4H; 2.68, nj, 1H; 7.42 ppm, jn, rH? 
8.23 ppm, m, 1H;. 8.78 ppm, in, 1H? 9.26 ppm, m, 1H. 

Step C ..v ^ - : 

Proceed ks described in Preparation V, using the 
ketone; ;obtained in. the ; preceding step, to obtain 
i*r t cycldpropyl (3-pyridyl) methyl ] propylamine. 


PRBPARATKW X 

H~f cvclcpropyl *2-nw»t hYl-4-pvridyl \ methyl 1 propvl- 
(Compound 64) 

Step A 

f ' Add ■ 130 ml of a 0.7 M solution of cyclopropyl - 

vlithim;:imv'fel^ahydfofiuran'at -45*C to 7.3 g of ♦-eyAno- 
y2‘^pst^ in 100 ml of anhydrous tetrahydrofuran. ' 

.After..4;i hoursof;' stirring, add methanol and aTnmnr ; ^ nm 
sulp^fe soiutigh (M g in 20 ml of water). After 
extraction withetfayl ether, wash the organic phase with 
water, dry and evaporate under vacuum. The residue is 
purified on a si l ica column. Using a mixture of methylene 
chloride and methamol (.98 : 2 V/V) as eluent. 

Cyclopropyl2-methyl-4-pyridyl ketone is thereby 
.obtained.^.'-:' 

Yield: SO % 

Proton nuclear magnet ic resonance spectrum (solvent 
CDClj): ■. . 

0«^4rl.38 ppm, ra, 4Hj, 2.62 ppm, s., 3H? 2.52-2.65 ppm, m, 
lHj7.57ppm,ffi r 2H?8.65 ppm, d, 1H. 


Step B . - 

Proceed according to the method describ d in 
Preparation V, using the ketone obtained in the preceding 
to obtain K-[cyclopropyl(2-methyl- 
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PREPARATION XT 

• W~M.2-!»dicvcl0Pr0DYlethvHprQnv1 amine 

(Compound 65) 

Add 6 .9 ml o£ propylamine to 2.2 9 of cyclo- 
propylmethyl cyclopropyl ketone in 85 ml of methylene 
chloride. Add 7 ml of a 1 M solution of titanium {IV} 
c hl oride, in methylene chloride dropwise at room tempera- 
tore . After. 18 hours- stirring, add 40 ml of anhydrous 
mefthanoX. Cool to 0°Cand add 1.0 g of sodium borohydride 
:;ihfia«ai^-:tlund^te.'';:After-:: overnight stirring at room 
tcuBSMStraturie^ add • 10 jnl' of. water and evaporate under 
vacuum. -Take up in water and extract with methylene 
chloride’?Extract. with 2 N hydrochloric acid. Wash with 
et^fl: ;etherr Neutralise the aqueous phase with concen- 
. ^at^^sdd^i|m r ;hydrOxide;.solutiMi. '-Extract with •: methylene 
chlotide, dry over anhydrous sodium sulphate and evapor¬ 
ate, to donees to obtain a colourless oil. 

Yield: 76 V 

Proton nuclear macroetlc resonance spectrum; • (solvent 
CDCi,)i . 

O.O-0.9 ppim^ Sr 13H; 1.2-1.75 ppm, m, 5H; 

2 .3—2.7 ppm, in, 2 H. 


iOther compounds (Compounds 66 to 70) 

■v ^The amines shown in Table III are obtained 
according to the process described in Preparation XI. 
Confound 70was prepared from cyclopropylmethyl phenyl 
ketone. The latter compound was prepared from eye16- 
propylacetonitrile and phenylmagnesium bromide. 






















(Compound 71) 

This compound was prepared from 2,2-dicyclo- 
propylacetaldehyde according to the process described in 
Preparation V. 


Hr t l-phenvl ~4-pentenvl \ prop yl,a™?,*** (Compound 72) 

Step A 

st ir 0.48 ml of cyclopropylmethy 1 bromide, 
dissolved in 20 ml of ethyl ether, under argon at -70*C 
and then add 3 ml of a solution of tert-butyllithium 
(1.7 M in pentane) . 

Leave stirring for 30 minutes. 

Step B 

Proceed as described in Preparation VI, Step A, 
using benzaldehyde instead of 4-pyridinecarbaldehyde. 
Step C 

Add 730 mg of the imine obtained in Step B, 
dissolved in 2 ml of ethyl ether, slowly to the reaction 
solution obtained in Step A. 

Allow the temperature to rise gradually to 0°C 
and then add ammonium chloride solution dropwise. 

The ether phase is separated from the aqueous 
phase, and the aqueous phase is extracted with ethyl 
ether. The ether phases are combined and extracted with 
twice 50 ml of 1 5 hydrochloric acid. 

The aqueous phases are alhalinised with 1 H 
s od mm hydroxide solution and then extracted with 3 times 
50 ml of methylene chloride. 

The combined organic extracts are washed with 
water and with water saturated with sodium chloride, 
dried over anhydrous sodium sulphate and then evaporated 
to dryness to obtain an oil. 

Yields 81 % 

_nuclear w^g netie resonance spectrum (solvent 

CDC1 S ) s 

0*77-0^92 ppm, 3 , 3B? 1.27-1.93 ppm, m, 6B? 
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2.23-2.45 ppm, m, 2H; 3.57 ppm, t, 1H; 4.87-5.03 ppm, m, 
2H; 5.60-5.82 ppm, to, 1H; 7.25-7.41 ppm, m, 5H. 

PREPARATION XIV 

N- (g-tert-butvlbenzvl ) propyl ami np (Compound 73) 
Add 20 ml of ethyl ether to 3 ml of a solution of 
tert-hutyllithium (I M in pentane) and leave stirring at 
-70*C for approximately 30 minutes. Then add 730 mg of 
theimine whose preparation is described in Step B of 
Preparation XIII, dissolved in 2 ml of ethyl ether. 

Increase the temperature gradually to 0°C and 
then hydrolyse with aqueous ammonium chloride solution. 

Separate the ether phase and extract the aqueous 
phase with ethyl ether. Combine the ether phases and 
extract with 100 ml of hydrochloric acid. 

The acidic aqueous phases are then alkalinised 
with sodium hydroxide solution and thereafter extracted 
with methylene chloride. 

The organic extract is then washed with water and 
thereafter with water saturated with sodium chloride, 
dried aver anhydrous sodium sulphate and evaporated to 
dryness te obtain an oil. 

Yields 88 % 


ssonance si 


C0C1,) i. 

0.84~1.0 ppm, i, 123? 1.36-1.55 ppm, 

2.29-2.46 ppm, m, 2H; 3.30 ppm, 

7.19-7.35 ppm, m, 53. 


(solvent 

m, 2H; 
s,, IB ; 


TION OP 




ridvl \ia«thvn-N-nrot 


(Compound 74) 


Step A 


S ' ^benzoy 1-S; {cycloprogy 1 (4-gyridyl) methyl i-N-gropyl^ 


thiourea 


Dissolve 0.88 g of ammonium thiocyanate in 5 ml 





of anhydrous acetone. Cool to 0*C and add 1.1 ml of 
benzoyl chloride in 1 ml of acetone slowly. Bring to 
reflux for 10 minutes and then add 2 g of N-(cyclo- 
propyl (4-pyridyl)methyl]propylamine (Compound 20) dis¬ 
solved in 10 ml of acetone. After 1 hour of heating, 
evaporate off the solvent. 

T hke up the residue in water to obtain the 
expected compound in the form of white crystals. 

Yield* 75 % . 

Melting point: 171°C 


Add 18 ml of 1 H sodium hydroxide to 2.5 g of the 
conpciund obtainedin the preceding step dissolved in 
50 ml of ethanol. Bring the reaction medium to 80°C for 
48 kpurs> then add: a further 10 ml of 1 N sodium hydro— 
xide-: and bring to 80again for 24 hours. 

After evaporating off the ethanol under vacuum, 
extract the resulting aqueous phase with methylene 
chloride. 

Dry the organic phase and evaporate under vacuum. 

Purify the residue by chromatography on a silica 
column, using a mixture cf methylene chloride and 
methanol (98 : 2 V/V) as eluent. 

Yield: 68 % ; 

Melting point: Oil 


Proton nuclear magnetic resonance spectrum (solvent 
CDC1 3 ): 

0.85 ppm, t, 3E; 0.54-1.25 ppm, m, 81; 1.78 ppm, m 2H; 
2.84-3.35 ppm, m, 2B; 6.03 ppm, d, 11; 6.19 ppm, s, 2H; 
7.42 ppm, d, 2Sj 8.58 ppm, dd . 2E. 


Other c oraprtnnds (Compounds 75 to 113) 

The thiourea d rivatives shown in Table XVa and 
IVb are obtained according to the process described for 
H- [eyclopropyl (4-pyridyl)methyl]-N-propylthiourea, using 
the appropriate amines whose preparation is described 
above (Preparation of the compounds of formula VII), or 
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ammonium thiocyanate, 1.74 ml of benzoyl chloride and 
2.7 g of N-;[V-(3-chloro-4-pyridyl)ethyl]propylamine 
(Compound 22). 

5 'Add 6 ml of 32 % hydrochloric acid to 1.18 g of 

the compound, obtained in Step A. Bring the reaction 
medium to. 80®C .for one hour, then cool and add water. 
Extract with methylene chloride and discard the organic 
phase. Alkanilise the aqueous phase with sodium carbonate 
.10 Wand ^extract: withmethylene chloride. Dry the organic 
. - phase* and evaporate under vacuum. Purify the residue by 
chfomabocpraphyv on/a■ silica column,.; using a mixture.- of 
methylene chloride and methanol (98 : 2 V/V) as eluent. 
Yield: 98 % 

IS Halting-point: Oil. 

- Proton nuclear magnetic_resonance spectrum (solvent 

CDCl 3 j: V 

0.73 ppm r t, 3B; 1'.05-1.66 ppm, £, 2B; 1.63 ppm, d, 3B; 
3.16 ppm, t, 2B; 5.87 ppm, s, 2B; 6.77 ppm, 3, IB; 

20 ' ?.29 ppo, 4, IB;;8V53 ppn, d, 18; 8.59 ppm, s, 1H. 


. • • 

• • - S' 


D»h«r- nnmpn miria /Cmrmnnnrl* 117 to 121) 

The thiourea derivatives shown in Table V 
obtained according to the process described 
N-11- (3-chloro-4-pyridyl) ethyl] -H-propylthiourea. 


are 

for 


25 


s 


HoN' 


TABLE V 


C -N 


x c-r* 6 

! 

R 5 
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(III) 

















N- {cyclopropylmethyl) -1- (4-pyridy1) ethylamine (Compound 
61). Stir ait room temp ratur ov might. Evaporat to 
drynessv- The residue is taken up in water and extracted 
into methylene •• chloride. Dry over anhydrous sodium 
sulphatd and evaporate to dryness. The powder obtained is 
washed with' hexane and filtered off. 

Yield: ^75; 


- •-•••■ •. > 1 

• ■.om ■ 


(solvent 


0.02t 0.07 ppm, a, 2B; 0.4-0.5 ppm, m, 2B; 

0.96 ppm, m, IB; 1.28 ppm, i, 9H; 1.77 ppm, 3B; 

2.90 ppm, dc|, 2B; 3.4 ppm, a, IB; 6.5 ppm, s, IB; 
„7.4 ppm, s/ 2B; 8.61 ppm, d, 2B. 

Dissolve; 2 g, of the product obtained in the 
preceding: step in 15 ml of 32 % hydrochloric acid and 
heat to 70°C for one hour. Cool and alkalinise with 
saiturated agoeous sodium bicarbonate solution. Extract 
with ethyl acetate, dry over anhydrous sodium sulphate 
and essapprjate to dryness. Take up the residue in a 
mixtore of hexane andetbyl acetate (8 : 2 V/V). 

V/ Filtertoisolate white crystals. 

Yield: 87 % 


Other compounds (Compounds 123 to 129) 

The thioureas shown in Table VI were obtained 
according tothe process described in Preparation XVII. 
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EXAMPLES 
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4r (2,4-*dichlorcphenyl)-5-methyl-2-lH-(«-cyclo- 

To 1.35 g ; of N- { a-cyclopropylbenzy1) -N-propyl- 
thiourea (Compound 75^|n. 3S ml of ethanol, add 546 mg of 
triethylamine, then 'slowly 1.52 g of 2-broao-l- (2 , 4-di- 
^ll^^K^l)>l^prp^nbne (Compound 15). After 3 hours of 
heating at 75°C , remove the precipitate formed by filtra¬ 
tion. The ethanolic solution is evaporated to dryness. 
Take up the residue yin ethyl ether and wash with miter 
untilbramide; ions bave disappeared. Dry the organic 
frf^e^ ^ sodium sulphate and then evaporate 

to dryness. Purify the residue on a silica column, using 
admixture of cyclohexane and ethyl acetate (10 : 1 V/V) 
as eluent, to obtain the expected product» Recrystallise 
in acetonitrile (white crystals). 

Yields 79 % 

Melting point: 78°C-81 ,> C 

The proton. nuclear magnetic resonance spectrum is shown 
in Table VII. 


4-(2,4-dichlorophenyl) -5-methyl-2-{N- [cyclo¬ 
propyl (4-pyridyl) methyl]-K-propylamino}thiazole 

This confound was pr pared according to the 
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process described in Example 1, starting with 1.2 g of 
cyclopropyl(4-pyridyl)m thy1]-N-propylthiourea 
.(Compound 74) .and : 1.52 g of 2-bromo-l- (2,4-dichloro- 
Phenyl) 1-propanone (Contpound 15) , The product was 
ied on a silica column, using a mixture of methylene 
chloride ; and methanol (98 2 V/V) p as eluent. 

Oil. 

Tield: 78 % 

From this base, using the appropriate acids 
4t8®blyeki in ethanol,, the following salts were obtained: 
” H|MiififlaMLrate : melting point : 98°C 

Hydrochloride : melting point : 68°C 

r- Pisulphate : melting point : 186*C 

The proton nuclear magnetic resonance spectrum of this 
product is shown in Table VXX. 

3 to 40 

According to the process described in Example 1, 
the compounds of Examples 3-40 were obtained using the 
appropriate bromo ketones and thiourea derivatives. Their 
spectral c har a c teristics are shown in Table VII. 

Example 4J 

4- (2,4 -dichloropheny 1) -5-methyl-2- [N- (e-methyl- 
I “W” (eye lopropylmethy1) amino ] thiazole 
At 0°C, add 0.5 g of 4-(2,4-dichlorophenyl)- 
L-2-[K-{a-methylbenzyl} amino]thiazole (prepared 

from Confound 92 and Compound 15 according to the process 
described in E xamp le 1) , dissolved in 5 ml of anhydrous 
tetrahydrofuran, and 66 mg of sodium hydride. After 
30 minutes of stirring at room temperature , run in 
0.67 ml of cyclopropylmethy 1 bromide dropwise. Leave for 
eight hours under reflux, cool and dilute the reaction 
medium with methylene chloride, then pour it onto ice. 

Pry and evaporate the organic phase to obtain an 
oil, which is then.purified on a silica column, using a 
mixture of cyclohexane and thyl acetate (40 : 1 V/V) as 
eluent. 

Yi Id: 57 % 




nucl ar magnetic resonance spectrum of 
iropheny 1) - 5 -met hy 1 -2 - [N- (a -methylbenzy1) - 
lmethy 1} amino ] thiazole is shown in Table 


VII. 


4- (2 , 4-dicblorophenyl) -2"{N-[cyclopropyl (4-imida- 
2 oIyl )methyl] -H-propyiamino}-5-aethylthiazole 


4-^2 4,4-dichloropheny 1) - 5-methyl-2 - [ eyeloprogy 1 (1- 

tritYl-4- imida zolyl)methylJ-N-gropylanuLno} thiazole 

, This compound was prepared from N- [cyclo¬ 
propyl (l-trityl-4-imidazolyl) methyl ] -N-propylthiourea 
(Caapouad 86) and 2-brosio-l- (2 , 4-dichlorophenyl )-l-pro- 
panone (CcapoundlS) according to the process described 
'in:'''E»^le';i. : ' 

Add 45 ml of 2 B hydrochloric acid to 3 g of the 
product obtai n e d in the preceding step dissolved in 45 ml 
of acetone. After a night at room temperature, evaporate 
off the acetone, wash the remaining aqueous phase with 
ethylethexand then add sodium bicarbonate. Extract the 
precipitate formed with 3 times 100 ml of ethyl acetate. 
Wash the organic phase with saturated aqueous sodium 
chloride solution and then dry over anhydrous sodium 
sulphate. Evaporate under vacuum to obtain 4-{2,4-dich- 
lerophenyl)-5-methy1-2-{H-[cyclopropyl(4-imi- 
dazolyl) methyl ] -B-propylamino}thiazole in the form of a 
white powder. 

Yields 90 % >•. 

Melting point3 83°C 

The proton nuclear magnetic resonance spectrum of this 
product is shown in Table VXI. 


4-* (2,4-dichlorophenyl )“5-methyl-2—{B-[ 1-(4-imida- 
zolyl) ethyl ] -H-pr epy lamino > thiazole 

This compound was prepared according to the 
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process ; described in Exampl 42, and using 
[l-(l“trityl-4-imidazoly1j ethyl]-N-propylthiourea 
(Compound 87) in Step A as a thiourea derivative, 
Theproton nuclear magnetic resonance spectrum of this 
product is shown in Table VII. 

example 44 

4-(24-dichlorophenyl) -5-methyl-2-{N- [cyclo- 
propyl (1-bienzy 1-4-imidasolyl > methyl]-N-propyl- 


Ad. 320 mg of potassium carbonate to 492 mg of 
the compound of Example 42, dissolved in 10 ml of di- 
methylformamide, and then, at 0*C, slowly add 0.12 ml of 
benzyl chloride dissolved in 1 ml of dimethylformamide. 
l^eave to act for 3 hours at approximately 60 °C and then 
3 Iwiars at 80°C. Add water to form a precipitate. Extract 
with ethyl acetate. Wash the organic phase with saturated 
sodium chloride solution. Evaporate to dryness and purify 
the residue by chromatography on a silica column, using 
a mixture ofeyclchexane and ethyl acetate (2 s 1 V/V) as 
eluent. . ' 

Yield: 67 % 

Add an appropriate quantity of 0.1 N hydrochloric 
acid, dissolved in isopropanol, to form the corresponding 
dihydrochloride. 

Melting point: 115°C 

The proton nuclear magnetic resonance spectrum of 
4” ( 2, 4-dichloropheny1)-5-methy1-2 - i H-(cyclo- 
P^opyl (l-beazyl-4-imidazolyl) methyl] -H-propyl- 
aad.no) thiazole is shown in Table VII. 


30 


35 


Example AS 

4-(2,4-dichlorophenyl )-5-oethyl-2-{H-[cyclo- 
propy 1 (l-methyl-4-imidazolyi)methyl]-N-propyl- 
amino}thiazole 

Add 570 mg of powdered potassium hydroxide to 
856 mg. of the compound of Example 42 dissolved in 10 ml 
of acetone. Stir for 5 minutes and then add 0.14 ml of 
methyl iodide. After 15 minutes at room temperature. 
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dilute the reaetic.*- mixture in 100 ml of dichloromethane, 
and then wash with water and with water saturated with 
sodium chloride. Dry the organic phase over sodium 
sulphate; evaporate to dryness and then subject the 
residue to chr<»atography on a silica column, using a 
mixture of cyclohexane and ethyl acetate (Is 1 V/V) as 
eluant. 

In this way, 4- (2,4-dichlorophenyl) -5-methyl- 
2r {H-£cyclopropyl (l-methyl-4-imidazolyl) methyl] -N-propyl- 
amlno}thiazole and 4- (2,4-dichlorophenyl) -5-methyl- 
2 “{K“lcyclopropyl (3-methyl-4-imidazolyl) methyl ] -N-propyl- 
amimb}thiazole (37 63). are separated. 

Yields 33 % : : 


5-bromo-4r (2,4-dichlorophenyl} -2-{N-( propyl- 


V 25 


Dissolve 1 g of 4-(2,4-dichlorophenyl)- 
2- {N-propy1-H- [ 1- (4-pyridyl) ethyl ] amino} thiazole, the 
compound of Example 25, in 20 ml of methylene chloride. 
Add 0.15 ml of • bromine. Stir overnight. Evaporate to 
dryness. Dissolve the residue in a minimum amount of 
isopropanol and precipitate with ethyl ether. Filter and 
wash with ethyl ether, then dissolve in 5 % aqueous 
potassium carbonate solution. Extract with ethyl acetate* 
dry over anhydrous magnesium sulphate and evaporate to 
dryness to: o btain the expected product in the form of an 
oil. 

Yield: 80 4 

The proton nuclear magnetic resonance spectrum of 
5-broao-4-(2,4-dichlorophenyl)-2-{H-prcpy1- 
H-[l-(4-pyridyl)ethyl}amino>thiazole is shown in Table 
VII. 


Rrampla A1 

4-( 2 , 4-dichlorophenyl) -5-aethyl-2-[H- (dicyclo- 
propy Imethy 1) -H-propy lamino J thiazole 

To I g of N-(dicyclopropyImethyl)-K-propylthio¬ 
urea (Compound 88 ) dissolved in 25 ml of anhydrous 
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ethanol, add 0.54 ml of triethylamine, then slowly 1 g of 
2-bromo-1- (2, 4-dichlorophenyl j-1-propandne (Compound IS) . 
letter two hours of heating under reflux of the ethanol, 
evaporate to dryness. Take up the residue in methylene 
chloride and wash with water until bromide ions have been 
removed completely. Dry the organic phase over anhydrous 
.sodium sulphate and then evaporate to dryness. Purify the 
residue on a silica column, using a mixture of cyclo¬ 
hexane and ethyl acetate (20 : 1 V/V) as eluent, to 
obtain the expected product in the form of an oil. 

Yields 88 % 

The proton nuclear magnetic resonance spectrum is shown 
in Table VII. 

' To obtain the corresponding sulphate, add an 
apprc^riiate quantity of 1 M sulphuric acid in ethanol to 
this base. 

Melting point: 140 9 C 
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4-(2,4-dichlorophenyl) -5 -methyl-2 - { N- [ eye lo- 
pentyl(cyclopropyl) methyl f-H-propylamino} thiasole 

This coagadund was obtained according to the 
process described in Example 47, but using K-[cyclo¬ 
pentyl (cyclopropyl) rsethyl J -H-propylthiourea (CompoundSO) 
as a thiourea derivative. Zn the purification on a silica 
column, use a mixture of cyclohexane and ethyl acetate 
(ID: 1 V/V) as eluent. 

Yield: 95 % . 

The proton nuclear magnetic resonance spectrum is shown 
in Table VII. 
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4-{2,4-dichl0rophenyl)-5-formyl-2-{K-propyl- 
H- [ 1- (4-pyridyl) ethyl] amino} thiazole 

Introduce 3 ml of dimethyIformaraide into a 100-ml 
round-bottomed flask. Cool to -30°C and add 0.45 ml of 
oxalyl chloride dropwise. Stir for 30 minutes at 0®C and 
then allow the temperature to increase. Then add 0.5 g of 
''the"Compound of Example 25. Stir for 6 hours. Leave to 
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act overnight. Add water and alkalinise with 1 N odium 
hydroxide solution. Filter off the pr cipitate formed to 
obtain a gum. Dissolv in a minimum amount of ethyl ether 
and; add hexane until a slight cloudiness is obtained. 
Leave to: precipitate , filter and wash with hexane to 
obtain the expected product in the form of orange 
crystals, 
yield? 75 % 

Melting point s 114>C 

The proton nuclear, magnetic resonance spectrum of 
4- ( 2,4-dichloropheny1) - 5-forny1 -2 -{N-propy1- 
M-[l-(4-pyridyl)ethyl]amino}thiazole is shown in Table 


15 4~(2,4-dichloropheny1)-5-hydroxymethyl- 

2- {M-propylrN- [ 1- (4 -pyridyl) ethyl ] amino}thiazele 

Cool a solution: containing 1.1 g of the compound 
of Example 49 in 20 ml of anhydrous methanol in an ice 
.... bath, and add: 0.2 g of sodium borohydride in small 

^1..* 20 am o un ts. Leave to react at room temperature and then 
**..* evaporate off the solvent. Extract the, residue with ethyi 

aceltate.. pry ' the organic phase over anhydrous sodium 
sulphate. Evaporate to dryness and dissolve the residue 
in ethyl ether. 

..... 25 Precipitate with hexane to obtain the expected 

product in the form of an orange powder. 

Yields 72 % 

.**. Melting points 113°C 

•v. The proton nuclear magnetic resonance spectrum of this 

30 product is shown in Table VII. 


4 - (2 ( 4-dichlorophen y1) -5-methyl- 
2-{N- ( Prprppenyl) -N- [ lr (4-pyridyl ) ethyl ] amino} thiazole 

Dissolve under argon 2.0 g of 4-(2,4-diehioro- 
phenyl) -5-methyl-2-{K- [ I- {4-pyridyl) ethyl j amino} thiazole 
(pr pared from 4-pyridyl)ethyl3thiourea and 

2-bromo-l- {2,4-dichlorophenyl) -I-propanone (compound 15), 







according to the process described in Exampl 1) in 20 ml 
of anhydxrous tetrahydrofuran in a 100-ml thr e-necked 
flask. 

Add 0.4 g of lithiom amide and stir for 1 hour at 
50°C. Add 0.43 g of allyl bromide and heat to 60*C for 
4E, hours. 

V Evaporate to dryness and then add 10 ml of 10 % 
aqueous .sodium, hydroxide solution. Extract with ethyl 
>ace€ate, dry' the organic phase over anhydrous sodium 
sulphate ^and•„ evapcir ate . to dryness • Purify the residue 
of ethyl acetate and hexane (75 : 25 V/V) 
as eluent, to obtain the expected product in the form of 
an oil. 

Yield: 20 % 

The proton nuclear magnetic^ resonance spectrum is shown 
in Table. VII. { 

To obtain the oxalate of 4-(2,4-dichloropheny1}- 
5-methyl-2-:CN~( 2-propenyl) -H-J1- (4-pyridyl) ethyl ]- 
ami n o}thiazole , dissolve 0.4 g of base in a minimum 
dmouhlt ; of isopropanoland add 0.18 g of oxalic acid 
previously dissolved in isopropanol. 

Evaporate to dryness and recrystallise/ first in 
a mixture of isopropajiol and ethyl ether (50 : 50 V/V), 
and : then. in -ieopropanol« 

Melting point: 150*C 


4-(4-chior©-2-hydroxyphenyl)-5-methyl- 
2-{N-propyl-SJ- [l-(4-pyridyl) ethyl] amino Jthiazole 

Bring to reflux for 24 hours 700 mg of 
4-( 4 -chloro-2 -methoxyphenyl )-5-methyl-2-{H-propyl- 
N- [i-(4-pyridyl) ethyl] amino >thiazole, the compound of 
'Sxampld;; ; : 22!V\^/ dissolved ■ ■ ^ in ■ 30 ml of concentrated 

hydr chromic acid. Evaporate to dryness and take up the 
residue in water Saturated With potassium carbonate. 
Extract with methylene chloride and then evaporate off 
the organic solvent. Purify th res idue by chromatography 
on a silica column, usinga mixture of ethyl acetat and 
methanol {9 : 1 V/V) as eluent, to obtain the expected 
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^PJ-^hctji-n the form of an il. 

Yield:. 67' 

■. nuclear magnetic r s nance pec trum of the 
compound of this example is shown in Table VII. 

Example 53 

\ ‘"'1 4 - (2;-c hi or 0-4 - hydr oxypheny 1) - 5 -me thyl-2- 

{Nrj^Cf»jfi-il-fr-(4-pyridyl)ethyljamino>thia2ole 

vl This compound was obtained from the compound of 
&taB©lte 27; according to the process described in Exan^le 

The -^otoiL' iraelear magnetic resonance spectrum of 
4 - (2 -chloro-4-hydroxypheny1)-5-methyl-2-{N-propyl- 
H- fl-(4-pyridyl) ethyl]amino}thiazole is shown in Table 

vil. 

grafo**? >y 

According to the process described in Example 1, 
the compounds of Examples 54 to 87 were obtained using 
the appropriate bromoacetone and thiourea derivatives. 

®»eir Spectral characteristics are shown in Table 

;t.;v 

5-bromo-4-(2,4-dichlorophenyl)-2-[N-(a-cyclo- 
propylbenryl )-N-propylamino ] thiazole 

®bis compound was prepared from 4-(2,4-dichloro- 
phenyl) -2- |H- (a-cyclopropylbenzyl) -N-propylamina} thia- 
2 ole f the confound of Example 82, and according to the 
process described in Exanple 46. 

The proton nuclear magnetic resonance spectrum is shown 
in Table VII. 

BXaTgpfr fe 9Q 

4-(2>4-dichlorophenyl) -5-iodo-2- [H- {s-cyclo- 


K 

Dise Ive 


jphenyl)r2 
tole, the 


496 mg of S-bromo-4-{2,4-dichloro- 
*[H- (c-eye lopropylbenzyl) -N-propylamino] thia- 
compound : of Example 89, in 20 ml of ethyl ether 
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and cool this solution to -7 0 °C, then slowly add 0.8 ml 
®; solution, of. fert-butyllithium (1.5 H in pentane) . 
Then‘ run in lowly ; 305 . mg. of iodine dissolved in 20 ml of 
tetrahydrofuran. .Bring the temperature back slowly to 
0 *C, hydrolyse with saturated aqueous sodium chloride 
: solution- and wash with thiosulphate solution. 

Purify as' described in Example 1 to obtain the 
expected product. 

The : proton nuclear magnetic resonance spectrum of 4- 
(2 / 4-dichlorophenyl) -5-iodo-2-[N- (a-cyclopropylbenzyl) - 
-N-propylamino}thiazole; is shown in Table VII. 

v-i..' v.“ ; V' ^ V - "■ -V s *'. I- . ■ 

Wxmmplm ST 

. : 4-(2-chloro-4-iodophenyl) -5-methyl-2-[N- (a-cyclo- 

propylbenzyl)—H—propy lamino ] thiazole 

This confound was prepared f romN— (e—cyclopropyl- 
benzyl)-N-propylthiourea (Compound 75) and 2-bromo- 
l-{2-chloro-4-iodophenyl}-1-propanone (Compound 18) 
according to theprocessdescribed in Example 1. 

The proton nuclear magnetic resonance spectrum of this 
coapmwd 1$ shown in Table VII. .... 

Rxamplw op. 

: \-\.^4rt^0^r^BhlpiQpbmuYX) -5-methyl-2-[N-(2,2-di- 
cyclopropylethyl)-K-propylamino]thiazole 

:: .TniS;' 1 '' compound . was obtained from 2—bromo— 
-1* (2 > .4~dichlbiophenyl) - 1-propanone (Compound 15) and 
M-{2, 2-dicycldpropylethyl ) -N-propylthiourea (Compound 

115) according to the process described in Example 1. 
Melting point: gum 

Proton nuclear magnetic resonance spectrum (solvent 
CDClj): 


0.0-0.7 ppm, m, 11H; 0.9 ppm. _ 

2. 10 ppm; s> 3H ; 3 v3-3. 5 ppm, m , 


, m, 3H; 1.4-1.9 ppm 
- ™ 4H; 7.1-7.4 ppm 
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, 4- (2,4-dichlorophenyl) -5-m thyl-2- [N-(«-cyclo- 

propylbenzyl)-N-propylamino]thiazole ( + ) isomer and 

4- f2,4-dichlorophenyl) -5-methyl-2- [N-(a-cyclopropyl- 
5 -benzyl)-M-pro£^landno3^hia2ole (-) isomer 

:4 “ (2 -f4-dich;lorophenyl)-: : 
? y^ 1 ) - N -pr opy i- 
C^coa^ian^^ of; Eicample 1) , were obtained 


:,V. ’i ;l : >v , t.X\••-' jf* .. /.«-...i.> ' Ji'.' •- -i" 
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* METHOD A 


r. :.;''far ' j 


: ii > y^-n V'S < .>/: ■; 


■ ipe-toiie: in 

^ ., 20obrml, of methanol with 500 g of previously dried 

,A*** & :v ?, v : ?v -••••. - .‘T'.HV*- •' ' '-• ** . .; 

15 ^ammonium acetate;and:5Q v of aodi_iimgy«ntr>foc > r r> h y i * i '~ id f» at 
for d' daye. nnder argon in the presence of 4 A 
saolefeular sieve. After cooling, filter off the molecular 
• •* , sieve'and then add> concentrated hydrochloric acid to take 

. » : ’i' ’the *pB to 2» Evaporate the solution to dryness under 

^• : V 20 ^ «»d take up the residue in 'water. The aqueous ^ 

•‘ * : -phase is washed with ethyl ether and then alkalinised by 

adding concentrated potassium hydroxide solution so that 
•••*** the pH is above 10. Extract twice with methylene 

chloride,, wash with saturated sodium chloride solution. 
'....* 25 dry OV8r anhydrous magnesium sulphate and then concen- 
1 trate under vacuum to obtain «-cyclopropylbenzylaaine, 

. .. which is used without any further purification in the 


2 25 


:. *: 30 stse-fi 


Lne (♦) 


md e-cvclopronvl- 


Add 80.6 g of t( + )-tartaric acid to 275 ml of 
absolute ethanol and bring to reflux. Then add dropwise 
:'i$of the a-rcyclopropyibenzylamine obtained in the 
preceding - st p. When the addition is complete, cool the 
react! n medxum - slowly, and thus obtain crystals . 






10 




#**+ 

j 

.. v; 


20 


25 


ee * 


~ f : : *■ 

• 

>;seeev: 

- '**.•;* ; 


*e - a 
•■••• « 
•«» • 


Recrystallise these crystals 5 tim s in absolute ethanol. 
The optical purxty of•the amine btained is monitored by 
9 a Chromatography with Mosher' s r ag nt. a-Cyclopropyl- 
benzylamine (+) isomer is thereby obtained in the form of 
si-i tartaric salt with an optical purity of greater than 
96 %. 

Yields 25 % 

Heating'point: 150 °C 

[*j|Ss ?'-+ 138,.5 W (C - 0.56 % in methanol) 

'l a-rCyclopropylbenzylamine ( + ) isomer is obtained 

; V. : r;-*-v- tv S''-'.'-'/'-.-' -T- / r V. ■ ’■*: "• 

■front ".<7 the salt after' .solubilisation in water, 
?allcOri'ni«ation of the solution, extraction with methylene 
.r«K^i(Mi^ii 3 la^Lr^v’.-'maigxmsriiiB : sulphate and 
.evaporation,sunder vacuum. ; 

.'159i0®'^fCg»:-O.i99''V% ; . in' methanol) 

: from the above 

;,r£ia<cd^ dryness. Take up the residue 

" s '£n!vee^er^ ’ : with . methylene chloride, 

.c^l^ver-iaii^d^hus? laagneslum': -sulphate and ..evaporate, to 
'^j^ss.r'::’3aii^;Vvwi^ : '>b"(r')''* > 'tartaric^ acid, .applying the . 
salification and resolution method described above. After 
4 recrystallisations in ethanol, the tartaric salt of 
arcyclopropylben 2 yla"vine (-) isomer is obtained with an 
Optical, pbrity of greater than 96 %. 

Yield: 20 % 

Melting point: 151°C 

», iS - - 141.9°. (C « 0;.94 % in methanol) 


£«lf° 


30 


35 


Stan C 

4^<2v4^dxchloroohenvl1 -5~methvl~2-rw~ (a~cvclop.r-Q-Pylr 
; iaomer and *-^2.4-dichloro- 

phenvll ~5-methvl~2~fR-fg-cvclooropvlbenzvl \ amino 1 thiazole 
(+\ isomer 

Proceed as described in Preparation XV, using 
a~cyclopropyibenzylamine ( + ) isomer as an amine to obtain 
N- ( a— eyelopropyIbenzy1) thiourea (+) isomer . Then react 
the latter compoundwith 2-bromo-1-(2,4-dichlorophenyl)- 
l-prppanohev (Compound 15) according to the process 
described in Exampl 1 to obtain 4-(2,4-dichl roph nyl)- 





5ra»thyi-2-£ H- (a-cyclopropylbenzyl) amino ] thiazole (-) 

Overall yield: 62 % 

ji*9* XC » 0.82 % in methanol) 

4- (2,4-Dichlorophenyl) -5-methyl-2-{N- («-cyclo- 
; p^ic^lJ^ii^liaminb] thiazole {+) isomer was prepared 
according to the process described above, using a-cycio- 
l^^jyb^^lanine {-) isomer as the starting amine. 

. "Then dissolve 1.18 g of4-(2,4-dichlorophenyl)- 
5-methyl-2-[N-(a-cyclopropylbenzyl) amino Jthiazole (-) 
isamex in 35 mlof anhy irous dimethylformamide and add at 
: O^G; 145 ;mg-; ofsodium 'hydride and then, after the gaseous 
evolution hasceased,; 370 mg of propyl bromide. Beat for 
'^vbqoxs: ^and' 30. minutesto 75°C. Evaporate to dryness and 
?hydrdiy8e'.with: waters The aqueous phase is extracted with 
;.e^yX. : ,;acetetel' 4 ' Tike organic' phase thereby, obta in e d , is 
^washed.. with: water saturated with sodium chloride sol¬ 
ution, dried over anhydrous magnesium sulphate and then 
evaporated under vacuum to obtain a residue, which is 
purified on a silica column, using a mixture of cyclo¬ 
hexane ud ethyl acetate (20 : 1 V/V) as eluent. 

propylbenzyl) -N-propylamino ] thiazole (-) isomer is 

Obtainedin the form of a gummy product. 
t*]f«s “ * 461.0* (C » 1.0 % in methanol) 

From this base, and using the appropriate acids 
dissolved in ethanol, the following salts were obtained: 

- Hydrochloride : Melting point : 66.5°C 
- 452° (C » 0.62 % in methanol) 

- 81>9* (C * 0.62 % in methanol) 

- para-Toluenesulphonate : Melting point : 72°C 

4-{2,4-Dichlorophenyl)-5-methyl-2-[&-(a-cyclo- 
propy lbenzyl) -H-propylaau.no Jthiazole ( + ) isomer was 
prepared according to th proe ss described above, using 
4 - (2,4-dichlorophenyi)-5-methyl-2-[N- (a-cyclopropyl¬ 
benzyl) siminp Jthiazole (+) isomer. 

The corresponding hydrochloride was prepared by 
r acting 4^(2,4 i -dichlorophenyl) -5-methyl-2-[N- {e-cyclo- 


[« 1«5 
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P*’. KribenziyiyrN-propylamino ] thiazole ( + ) isomer 
solirtion: of hydrochlbricacid in methanol . ' v 
Melting point: 71 °C 

f?lws * +439.7° (C - 0.69 % in methanol) 
ap ' 


with a 


m 




" v--> ;V*; • 


m + 78.5* (C “0.69 % in methanol) 

• - .V METHOD B 

isomer and g-cvclopropyl* 




Ip «rPYc3,<?prppYtt>ejvgyl ‘as—1±1 


.^■jr 




m 


ev'Vd- i 


.-e.ee* ■ 


;.-**** 
e**V ■ 
. \.e 

■.*•*•■■ 


10- , > Prepare ~(B,2)-(cyclopropyl phenyl ketone oxime) 

• according to the process described in Org. Synth. Coll. 
' Vol II, ja. 70, Aff Blatt, J. wille} and Sons Inc. Edt. 
B.Y., London, Sydney, Copyright 1943. 

(Stained' contains 76 % of E 
isomer^and 24 % of Z isomer. Recrystallise several times 
in methanol, or . iaantieriae in an acid medium according to 
?^nevproces»iIadowir!m-^s«^7 : '';':' : ’r-.'-.;. 

; t .V, — —;. J.-.* ■ ’ • ■ -■ '.'V a r > >»'♦ ..»* ...■ ^ - ■* ■ •, 

Dissolve 2 i ;g- of(E,Z) - (cyclopropyl phenyl ketone 
oxime) in ;20 ml; e£ : ankydrous ethyl ether and saturate 
with gaseous hydrochloricacid. Filter off the precipi¬ 
tate'.obtained and ? then add 50 ml of 10 % aqueous K 2 C0 3 
solution. Extract the solid with methylene chloride . Wash 
the orgahic phase with water, dry over anhydrous mag* 
neeium sulphate and evaporate to dryness to obtain (E) - 
(cyclopropyl phenyl ketone oxime). 

Purity* SB % 

Add. 1.61 g of the oxime thereby obtained, dis¬ 
solved in 10 ml of anhydrous dimethylformaaide, to a 
solution containing 276 mg of sodium hydride in 10 ml of 


20 


25 


30 


one hour of stirring 
methyl iodide. After 


35 


anhydLrous dimethylformamide. After 
at ro<ffli temperature, add 0.75 ml of 

4 hours of stirring, pour the readtion medium onto ice. 

Extract with.: ; ethyl acetate, dry, evaporate under vacuum 
and purify on a silica column , using a mixture of cyclo- 
hexane and ethyl acetate (40 : 1 V/V) as eluent, to 

obtain (B)-(cyciopfopyl phenyl ketone oxime) methyl 
ether. To 385 mg of norephedrine (-) isomer, dissolved in 

5 ml of anhydrous tetrahydrofuran and at *30®C, then add 






I' 


8.6 ml of 1 M b ran -tetrahydrofuran compl x and ther - 
r after : 300 mg, of (B)t( cyclopropyl phenyl ketone xime) 
methyl father dissolved in 3 ml of anhydrous tetrahydro- 
furan.Bring to reflux for 2 hours 30 minutes and then, 
at 0 °C, add 10 ml of water and 10 ml of 20 % sodium 
hydroxide. Bring to reflux for 1 hour 30 minutes. After 
cooling, extract with methylene chloride, dry the organic 

to dryness. Take up the residue in an 

■ • excess :o£ methanol and bring to reflux for 5 hours, then 
evapjorate; to dryness and purify on a silica column, using 
a mixture of methylene chloride and methanol (96 : 4 V/V) 

■ as elaentu 

«-*Cyclopropylbenzylamine (+) isomer is thereby 
obtained with an optical purity of greater than 90 %. 
Yield: 40 % , 

a-Cyclopropylbenzylamine (-) isomer is obtained 
according to . the process described above, but using 
noreiphedfine. (+) isomer as the chiral agent in the 
reduction of (R) - (cyclbpropyl phenyl ketone oxime) methyl 
etherv 


1s t* 

■ ' * ;■■■■■ • 

i . « 


Then proceed as described in Method A, Steps C 
and O, to obtain 4-(2,4-dichlorophenyl)-5-methyl- 
2 — fN-(a-cyclopropylbenzyl) -N-propylamino]thiazole (+) 
isomer and 4- (2,4-dichloropheny 1) - 5-methyl- 2~[ N- (a-cycla- 
propylbenzyl)-N-propylamino)thiazole (-) isomer. 
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I VII (C0ntinii«kti<>ri 1) 



.Mppm. 3. IH ; 7,0-7,50. ffi; 











































TABLE VIZ (Continuation 3) 



























(Continuation :5) 
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TABLE VII (Continuation 10) 












(Continuation 1}) 
























TABLE VII (Continuation 12) 











TABLE VII (Continuation 13) 



3.52 ppm. m. 3H ; 7.2-7.5 ppm, m. 3H 



























TABLE VII (Continuation 15) 
















TABLE VII (Continuation 16) 
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TABLE VII (Continuation 17) 















TABLE VII (Continuation 18) 
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PHARMACEUTICAL PREPARATION 

Example 94 

Har d gelatin capsules containing a 20 mg dose of 
4 - (2 , 4-dichlorophenyl) -2-[N- (dicyclopropylmethyl} " 
Nrpropylamino]-5-methylthiazole sulphate. 

4-(2,4-Dichlorophenyl)-2-[N-(dicyclo- 
propylmethy1)-N-propylamino]- 


5-methylthiazole sulphate —- 20 mg 

Maize starch - 15 mg 

Lactose — ---—:- 25 mg 

Talc —-—----- 5 mg 


per No. 3 hard gelatin capsule 






the claims defining the invention are AS FOLLOWS: 
1. Compounds of formula I: 



in which: 

- R r represents a radical of formula A, or a radical of 
formula A,: 



(in which formulae X, Y and Z, which may be identical or 
different, each represent a hydrogen atom, a halogen 
atom, an alkoxy radical containing 1 to 5 carbon atoms, 
an alkyl radical containing 1 to 5 carbon atoms, a 
hydroxyl radical, a cyano radical, a nitro radical, a 
trifluoromethyl radical or an aralkyl radical containing 
7 to 9 carbon atoms), 

- Rj represents a hydrogen atom, a halogen atom, an alkyl 
radical containing 1 to 5 carbon atoms, a hydroxymethyl 
radical or a formyl radical, 

- R 3 represents an alkyl radical containing 1 to 5 carbon 
atoms, a cycloalkyl radical containing 3 to 8 carbon 
atoms, an alkenyl radical containing 2 to 6 carbon atoms, 
a cycloalkylalkyl radical containing 4 to 8 carbon atoms 
or a phenyl radical, 

- represents a hydrogen atom- an alkyl radical con¬ 
taining 1 to 5 carbon atoms, a cyclcalkyl radical 
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containing 3 to 6 carbon atoms or a cycloalkylalkyl 
radical containing 4 to 8 carbon atoms and having a 
linear or branched chain, 

- R s represents an alkyl radical containing 1 to 5 carbon 
5 atoms, a cyeloalkyl radical containing 3 to 8 carbon 
atoms and optionally substituted with alkyl radicals 
containing 1 to 5 carbon atoms, a cycloalkylalkyl radical 
containing 4 to 8 carbon atoms and having a linear or 
branched chain, an alkenyl radical containing 2 to 6 
10 carbon atoms or a radical of the formula B: 


(B) 




• sea 



15 



20 


25 


30 


(in which formula p is equal to 0, 1, 2 or 3), 

- R, represents a phenyl radical, a pyridyl radical, an 
imidazolyl radical, a pyrrolyl radical, a thienyl radical 
or a furyl radical (which radicals are optionally substi¬ 
tuted with one or more halogen atoms, with alkoxy 
radicals containing 1 to 5 carbon atoms, with alkyl 
radicals containing 1 to 5 carbon atoms, with hydroxyl 
radicals, with cyano radicals, with nitro radicals, with 
trifluoromethyl radicals, with methylthio radicals or 
with radicals of formula B), or a cycloalkyl radical 
containing 3 to 8 carbon atoms and optionally substituted 
with alkyl radicals containing 1 to 5 carbon atoms, 

- os and n, which may be identical or different, each 
represent 0 or 1, 

their possible stereoisomers and their addition salts 
with an inorganic or organic acid. 

2. Compounds of formula I according to Claim 1, in 

which: 

- Rj represents a radical of formula A lf 

- R 2 represents a halogen atom or an alkyl radical 
containing 1 to 5 carbon atoms. 
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- R 3 represents an alkyl radical containing 1 to 5 carbon 
atoms, a cycloalkyl radical containing 3 to 8 carbon 
atoms or an alkenyl radical containing 2 to 6 carbon 
atoms, 

5 1 .—' R 5 represents an alkyl radical containing 1 to 5 carbon 
atoms, a cycloalkyl radical containing 3 to 8 carbon 
atoms and optionally substituted with alkyl radicals 

. containing 1 to 5 carbon atoms or a cycloalkylalkyl 
radical containing 4 to 8 carbon atoms and having a 

10 linear or branched chain, and 

- R 4 , R*, m and n have the same meaning as for the 
formula I according to Claim 1, 

their stereoisomers and also their addition salts with an 
inorganic or organic acid. 

3 . Compounds ,of formula I according to Claim 1, 

corresponding to the formula I*: 



in which: 

- Y anH z have the same meaning as for the formula I 
20 according to Claim 1, 

— gj represents an alkyl radical, containing 1 to 5 carbon 
atoms or a cycloalkyl radical containing 3 to 8 carbon 
atoms, and optionally substituted with alkyl radicals 
containing 1 to 5 carbon atoms or a cycloalkylalkyl 

25 radical containing 4 to 8 carbon atoms and having a 
linear or branched chain. 







1 
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- R, represents a phenyl radical or a pyridyl radical 

■ (optionally substitut d with one or more halogen atoms, 
alkoxy radicals containing 1 to 5 carbon atoms or with 
alkyl radicals containing 1 to 5 carbon atoms, hydroxyl 

5 radicals, cyano radicals, nitro radicals, trrfluoromethyl 
radicals or methylthio radicals), an imidazolyl radical 
bptibhally substituted with an alkyl radical containing 
1 to 5 carbon atoms, or a cycloalkyl radical containing 

3. to 8 carbon atoms and optionally substituted with alkyl 
10 radicals containing 1 to 5 carbon atoms, 

their stereoisomers and their addition salts with an 
inorganic or organic a^id * : 

4. 4-( 2,4-Dichlorophenyl)-5-methy 1-2-{N-[ cyclo¬ 
propyl (4-pyridyl )methyl ] -N-propylam.ino}thiazole, a 

15 coopov'i;id corresponding to the formula I according to 
Claim •: 1, and its addition salts with an inorganic or 
organic acid. ■ 

5. 4-(2,4-Dichlorophenyl)-5-methyl-2-[H-(a-cyclo- 
propyil>enzyl)-II-propyiamiho]thia261e, a compound cor- 

20 responding to the formula I according to Claim 1, and its 

■ ?. addition salts with an inorganic or organic acid. 

6. 4-(2,4-Dichlorophenyl)-5-methyl-2-[N-(dieyclo- 
propylmethyl)-N-propylamino]thiazole, a compound cor¬ 
responding to the formula I according to Claim 1, and its 

25 addition salts with an inorganic or organic acid. 

7. 4-(2,4-Dichlorophenyl )-5-methy 1-2-{N-[cyclo¬ 
pentyl (cycloprppyl)methyl]-N-propylamino>thiazole, a 

compound corresponding to the formula I according to 
Claim 1, and its addition salts with an inorganic or 

30 organic acid. 

8. 4-{2-Chloro-4-methylphenyl)-5-methyl- 

2-[N“ (dicyclopropylmethyl) -N-propylamino ]thiazole , a 

compound corresponding to the formula I according to 
Claim 1, and its addition salts with an inorganic or 


35 organic acid. 

9. Process for preparing the compounds of formula 1 

according to claim 1, wherein an alpha-halo carbonyl 
derivative of formula II : 






I 



» • 
«*«• 



in which 

Rj has the same meaning as for the formula I according to 
Claim 1, R' a represents a hydrogen atom or an alkyl 
5 radical containing 1 to S carbon atoms and Hal represents 
a halogen atom, is reacted 
either 

with a. thiourea of formula III: 

/ Rs 

N • 

V 

.NtCMa^-c-c^^-R*, (»»<> 

«s 


h 2 n 


X 

< 

/ 


10 in which R 3 , R«, Rj, m and n have the same meaning as for 
the formula I according to Claim 1, and R's has the 
meaning given for R* in the formula I according to *»laim 
1 except in the case where R* contains functions with 
reactive nitrogen atoms, where R' s then denotes the 
15 radical corresponding to Rg in which a hydrogen of the 
said reactive function has been replaced by a protective 
group that withstands hydrolysis in an alkaline medium, 
to form a compound of formula I': 



jnB35OTWTB»!73 
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in which 

- Rir R ]f R 41 Rj> in and h hav the same meaning as for the 
formula I according to Claim 1, 

- R', has the meaning given for the formula II, and 

- R', has the meaning given for the formula III, 


with a thiourea of formula III A : 


V *« 

X < CH 2) n -C-(CH 2i| -R- 6 


(Hi A ) 


in which R 4 , R s , m and n have the same meaning as for the 
formula I according to Claim 1, and R ' 6 has the meaning 
given for the formula III, 

: , to form the confounds of formula IV: 



\ 

X (CH 2 ) m - C -{CH 2 ^-R B 


in which R ir R 4 , Rg, m and n have the same meaning as for 
formula 1 according to Claim 1, R' a has the meaning given 
for the formula II and R% has the meaning given for the 
formula III, 

which is reacted with a halide of formula Vs 

Hal-Rj (V) 

in which Hal represents a halogen atom and R 3 has the 
same meaning as for the formula I according to Claim 1, 
to form the compound of formula I', 
and then . 
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- the compounds of formula I' in which R r a represents a 
hydrogen atom are subjected 

either to the action of a halogen, to form the com-’ 
pounds of the formula I according to Claim 1 in which 
5 ^ represents a halogen atom/ which can then, when Rj 

represents a bromine atom, be subjected to the action 
of another halogen to form the compounds of formula 
I in which R, represents this halogen atom, 

* or to the action of oxalyl chloride, to prepare the 

10 ‘ compounds of the formula I according to Claim 1 in 

WhichR; represents a formyl radical, which can then 
K be subjected to a: reduction to obtain the compounds 
of formula I according to Claim 1 in which Rj repre¬ 
sents a hydroxyiietbyl radical, 

15 or 

- the compounds of formula I' in which R' f represents a 
radical containing functions with reactive nitrogen 
atoms having a protective group are subjected to an 
acid hydrolysis; to obtain the compounds of formula I 

20 according to Claim 1 in which R« represents a radical 


containing a primary or secondary amine. 



are then separated into their possible stereo- 


25 isomers and/or salif ied with an organic or inorganic acid 
to form the corresponding salts. 

10. Use of the compounds of formula I according to 
any one of Claims 1 to 8 for the preparation of a medici¬ 
nal product which can be used in the treatment of ail- 

30 stents necessitating a modulation of the action of corti¬ 
cotropin-releasing factor (CRF). 

11. Pharmaceutical composition containing as active 
principle a compound according to any one of Claims 1 
to 8, in base form or in the form of a salt with a 

35 pharmaceutically acceptable Inorganic or organic acid, in 
combination or mixed with a pharmaceutically acceptable, 
non-toxic, inert excipient. 

12. Compounds of formula IV: 









in which 


■Rj# R*, m and n have the same meaning as for the formula 
7. according to Claim 1, 

5 ~ R' 3 representsa hydrogen atom or an alkyl radical 

containing 1 to S carbon atoms, 

- H, represents an alkyl radical containing 1 to 5 carbon 
atoms, a cycloalkyl radical containing 3 to 8 carbon 
atoms and optionally substituted with alkyl radicals 
10 containing 1 to 5 carbon atoms, a cycloalkylalkyl radical 
containing 4 to 8 carbon atoms and having a linear or 
branched chain, an alkenyl radical containing 2 to 6 
carbon atoms or a radical of formula B: 


i 



15 ( in which f ormula p is equal to 1, 2 or 3), and 

~ R% has the meaning given for R* in the formula I 
according to Claim 1 except in the case where R« contains 
functions with reactive nitrogen atoms, where R' s then 
denotes the radical corresponding to R 6 in which a hydro- 
20 gen of the said reactive function has been replaced by a 
protectiv group that withstands hydrolysis in an alka¬ 
line medium. 





13i A compound according to claim 1, a process for the 
preparation or use thereof, or a pharmaceutical 
composition comprising a said compound, substantially as 
hereinbefore described with reference to the Examples. 


14. The steps, features, compositions and compounds 
disclosed herein or referred to or indicated in the 
specification and/or claims of this application, 
individually or collectively, and any and all combinations 
of any two or more of said> steps or features. 


DATED this TWENTY SECOND day of JUNE 1993 


Elf Sanofi 

by DAVIES COLLISON CAVE 

Patent Attorneys for the applicant(s) 
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ABSTRACT 


: The invention relates to the d rivatives of 

formula Is 



in which Rj represents a phenyl or naphthyl radical (op¬ 
tionally substituted>, R 2 represents a hydrogen or 
halogen atom or an alkyl, hydroxymethyl or foray 1 radi¬ 
cal, R 3 represents an alkyl, cycloalkyl, alkenyl, cyclo¬ 
alkylalkyl or phenyl radical, R 4 represents a hydrogen 
atom br an alkyl, cycloalkyl or cycloalkylalkyl radical, 
R, represents an alkyl, cycloalkyl, cycloalkylalkyl or 
alkenyl radical or a radical of formula S: 



(p ■ 0, 1, 2 or 3), 

- R, represents a phenyl, pyridyi, iaidazolyl, pyrrolyl, 

thienyl or fury! radical, optionally substituted, or a 
cycloalkyl radical, 

- m and n, which may be identical or different, e^ch 
represent 0 or 1, 

their possible stereoisomers and their addition salts. 

Medicinal products. 

Figure t None 





